Introduction {#sec1-1}
============

Blood is scarce material which is available only from donation by human beings. It is widely accepted that the highest safety levels of quality and safety are achieved when the blood supply is based on voluntary, non-remunerated donations.\[[@ref1]\] Blood transfusion has proven benefits but it also carries serious risks including transmission of infection to the recipient. To ensure recipient safety in mind, each BTS is following stringent criteria for donor selection as per law. During stringent blood donor selection, many voluntary donors are deferred. Efforts to ensure donor and recipient safety have reduced the population of eligible voluntary donors. Donors who are temporarily deferred should be clearly informed of the reason and actively encouraged to return after a suitable interval.\[[@ref2][@ref3]\] Most of the temporarily deferred donation conditions are usually ranged from few days to few months, which make the person eligible to donate blood again.\[[@ref4]\] The voluntary blood donation in India is about 55% and even in developing countries number of voluntary donation is reducing due to various reasons (ref x 2). One possible way for the increasing voluntary donation is to retrieve the possible voluntary donors who are self motivated and came forward for blood donation but are deferred on temporary basis from blood donation activity. This study was conducted to find out efficacy of retrieving voluntary donor from deferred donor pool, to fulfill the gap of donation and requirement by motivating already motivated but deferred donors, to follow up of the return donation pattern after deferral and to see change in donor return rates, especially among first-time donors.\[[@ref5]\]

Materials and Methods {#sec1-2}
=====================

The present prospective study was carried out on random Voluntary Non-Remunerated Blood Donor (VNRBD) at a Regional Blood Transfusion Center (RBTC) at Ahmedabad. All donors were screened according to the standard operating procedure (SOP) based on Indian Drug and Cosmetic Act (1940). The study was conducted from August 2006 to July 2007. In the present study whole blood donors who volunteered to donate blood in the in-house (IH) sessions or mobile vans (MV) but deferred temporarily were included. Among all deferred donors, randomly selected 1000 temporarily deferred donors from MV and IH were included in the study.

Depending on the reasons of deferral, the period was defined for the donor to come back for blood donation. For lower age the criteria was kept as 3 months, for acute infection or medication it was 7 days. For the reasons like low hemoglobin (Hb), minor operation and lower blood pressure, duration was kept as 3 months from the date of deferral. Deferral period for females due to menstrual cycle was kept at 7 days. After completion of deferral period, the donors were called back for donation. At the time of deferral, a well defined performa, in the form of questionnaire was given to blood donors to fill up. Format includes the demographic data, reason for donation, past deferral if any and detail of past deferral, willingness to donate again after completion of deferral period etc. Donors were evaluated as per different demographic data. Chi-square (χ^2^) test was applied for statistical analysis.

Results {#sec1-3}
=======

The study was carried out from August 2006 to July 2007. During the study period, a total of 34,625 donors donated whole blood altruistically in various sessions in MV, or IH and blood donation camps. Total 10896 (33.00%) donors were deferred either temporarily or permanently in the different sessions of blood donation. Out of deferred donors, a total of 3596 (29.05%) donors were deferred either temporarily or permanently in MV or IH.

Total 20,974 (60.57%) donors were first time donors and 13651 (39.43%) were repeat donors. In the study group, 277 (27.70%) donors were first time and 723 (72.30%) were repeat donors. In the repeat donors deferral rate was significantly higher than first time donors (*P* \< 0.05). When there was significant seasonal fall in the total blood collection, blood collection in MV and IH remains consistent (October-November and March-April). This suggests that there was a consistent blood donation occurring in the MV and I/H session. Donors were deferred either temporarily or permanently depending on the reason of deferral. In MV and IH, 72.00% donors were deferred temporarily and 28.00% donors deferred on permanent deferral criteria. Out of 7625 temporarily deferred donors, 2593 (34.00%) donors were deferred in MV and IH and rest were differed in outdoor blood collection drives. Out of these temporarily deferred donors, 1000 donors were randomly included in the present study.

In the present study, 84.30% male donors and 15.70% female donors deferred temporarily were included. In the present study period, 2.51% of total male donors and 15.05% of total female donors deferred temporarily. Significant female preponderance was observed (*P* \< 0.05). In the study group of temporarily deferred donors, the mean age of donors was 31.7 years. And more deferral was observed in the donors with age less than 40 years (80.80%) \[[Table 1](#T1){ref-type="table"}\].

###### 

Comparative analysis of total donors and study group donors
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Various socio-economic reasons responsible for temporary deferral were also analyzed. Among temporarily deferred donors, significant (*P* \< 0.05) donors were graduates. In both first time and repeat donors, more number of temporarily deferred donors were from low income category. Donors were studied according to different occupations (business, service, students, housewife, professional, police etc). The correlation among different occupations and donor deferral was not statistically significant (*P* \> 0.5). MV and IH area were the preferred sites for blood donation in repeat donors. Approximately 86.45% of repeat donors had a pleasant experience and preferred donation in MV or IH session. Similarly, for both male and female donors, the preferred site for blood donation was IH donation area because of ambience and ease. The preference to donate blood at MV and IH in case of male donors was significantly (*P* \< 0.5) higher probably because of distance (nearer to place of work).

Among different types of temporary deferrals, low hemoglobin level was the major reason with 197 first time (71.11%) and 586 repeat (81.05%) donors. After excluding other miscellaneous causes of temporary deferral, low blood pressure was found as a second commonest reason of temporary deferral. Approximately 41 (4.10%) donors were deferred due to low blood pressure \[[Table 2](#T2){ref-type="table"}\].

###### 

Reasons of temporary deferral in the first-time and repeat donors
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Motivational reasons for blood donation were surveyed at the time of donation. Most of the voluntary donors (99.10%) were donating blood due to self motivation. A total of 991 (99.10%) of temporarily deferred donors were self motivated. Out of them, 717 (71.70%) were repeat donors and 273 (27.30%) donors were first timers. Blood center has a policy to offer priority to donors in terms of security for blood requirement by self or relative in future. None of the donors gave priority to avail the blood insurance policy for self/ near relatives and also for testing for infectious markers which demonstrated altruistic nature of blood donors. Only 5 (0.05%) donors were motivated for directed donation.

On retrieval of voluntary donors from deferred donor pool, 312 (31.20%) donors came forward with the positive response and they volunteered to donate blood. On the reattempt for blood donation 270 (27.00%) donors passed all the criteria. But unfortunately 42 (4.20%) donors again disqualified the acceptance criteria and they were deferred again. Among the group of repeat donors, 298 (41.21%) visited any of the blood donation sessions but from the first time donors only 14 (5.05%) had tried to donate again. In repeat donors, 262 (36.23%) had donated blood successfully and 36 (4.98%) donors could not donate successfully and they were deferred again. For first time donors, 8 (2.88%) donated blood after deferral period is over and 6 (2.16% of total first time and 42.86% of responded first time) donors referred in the next attempt also. But unfortunately 688 (68.80%) of total donors have not responded to the attempt by the center for re-donation \[[Table 3](#T3){ref-type="table"}\]. Among these, 425 (58.78%) were repeat and 263 (94.95%) were first time donors. The commonest reason for re-deferral was low hemoglobin. Hemoglobin level less than 12.5 gm/dl was reported in 37 (88.09%) of total re-deferral with 88.89% among repeat donors and 83.33% of first time donors. On asking about the preferred site of blood donation in future, majority of the donors informed the MV or IH are the preferred site of donation \[[Figure 1](#F1){ref-type="fig"}\].
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Summary of deferral and donation after completion of deferral period
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![Preferred sites of blood donation in temporarily deferred donors](AJTS-7-63-g004){#F1}

Total of 133 (49.25%) of responder including 37.5% of first time and 49.61% of repeat donors came forward for donation within 7 days of feedback (immediate response). Intermediate response (more than 7 days but less than 1 month) was noticed in 74 (27.40%) donors including 12.50% of the first time donors and 27.40% of repeat donors. Total 63 (23.33%) donors responded to communication from blood center but it was delayed by more than one month including 50% of first time and 22.51% of repeat donors.

Discussion {#sec1-4}
==========

Transfusion of allogeneic blood and blood products are medical interventions used to treat patients facing acute, life-threatening situations such as trauma, major surgery, chemotherapy, etc., or who require chronic blood component replacement. Blood transfusion service (BTS) is dependent on voluntary donors immensely. It is a fact that blood donors are microscopic minority in any community.\[[@ref2]\] Blood transfusion has undoubted benefits but it also carries serious risks including transmission of infection to the recipient. Availability of safe blood and blood products is a basic requirement of health care programs. For that, recruitment and retention of voluntary donors is a key element in safe and sufficient blood supply.\[[@ref6]\] Although donor demographic characteristics are important to gain more repetitive donors, stringent donor selection criteria are necessary to protect donors and recipients.\[[@ref7]\]

In India, about seven million units are collected annually against the requirement of about eleven million, for a population of about 1.1 billion. The blood collection system is still dependent predominantly on replacement family donors (about 45%). So it is very important to motivate and retrieve donors and bring back them in the main stream, once they donated or got deferred.

The present study was also aimed to increase collection of blood from the temporarily deferred donors. The study was planned to evaluate methods of retrieval of the temporarily deferred donors after the specific period of deferral is over. The negative effect of temporary deferral on the blood donor has been noted in a similar study.\[[@ref8]\] It is important to remotivate and convert these donors as regular donors who were motivated but deferred due to some reasons in previous occasions.

During this study period, a total of 34625 voluntary altruistic donors donated whole blood. Out of which 10896 (33%) donors were deferred. In the blood center, 13651 (39.1%) donors were repeat donors. Blood donation in MV and IH sessions were the most preferred sites by repeat voluntary donors. The deferral in blood mobile vans and In-house session was 3596 (29%). Halperin *et al* (1998) reported in the American Red Cross that the deferral rate was 7%. In a study at Lahore, Rahman M *et al* (2003) also reported low deferral rate of 9.25%. In another study by Custer B *et al* (2004) from Washington,\[[@ref9]\] 13.6% persons were deferred. Lim JC *et al* (1993) in Singapore\[[@ref10]\] and in New York by Kessler D *et al* (1999)\[[@ref11]\] also reported same deferral rate of about 14.4% in prospective blood donors. Farrales *et al* (1977)\[[@ref12]\] and in Mexico by Simon *et al* (1991)\[[@ref13]\] also reported the rate of disqualified volunteer donor was 17.6% and 18% respectively. Tomasulo PA *et al* (1980) observed that the donor deferral rates in regional blood centers vary from 5 to 24%.\[[@ref14]\] As per extensive internet search, the deferral rate in the developing world in the recent years is not available. One Indian study from north India by Chaudhary *et al* (1995) reported 16.4% of total donors disqualified for various reasons in Northern India.\[[@ref15]\] In the present study, deferral rate reported was 33%, and causes of higher deferral rate could be because of very stringent donor selection criteria and inclusion of about 40% repeat donors in this study. In the group of repeat donors deferral rate was 5.3% against 1.3% of first time donors. This observation suggests that deferral rate due to anemia was comparatively higher in the repeat donors than first time donors. In another study by Bashawri (2002) from Saudi Arabia, 19% repeat volunteer blood donors were deferred due to anemia related reasons arising out of frequent donation.

To prevent donor loss and improve retention, it is important to understand the major deterrent of blood donation and to identify factors that can be effectively addressed by blood center. Inconvenience is a major barrier for blood donation. Blood collection in mobile facility, good attitude by staff can improve donor recruitment.\[[@ref16]\] In the present study, about 12,378 (35.74%) donors donated blood in IH and MV which was about one third of donation. For donors of both genders MV and I/H are more preferred sessions. The reasons could be due to easy accessibility, pleasant experience, better care, convenient to reach, etc.

In the present study, (2.51%) male and 157 (15.05%) females were deferred temporarily. Out of total temporarily deferred donors, males were 84.3% and females were 15.7%. Significant female preponderance was observed (*P* \< 0.5). Shahshahani *et al* (2006) reported that the attitude level of women was high but performance level was very low. Motivation level was high in female but level of deferral is also high in female donors.\[[@ref17]\] Fernández MA *et al* (1996) observed that in donors group, 58.4% of female and 41.6% of males were there.\[[@ref18]\] Boulware LE *et al* (2002) conclude their study with the finding that female, black race and fear of hospitals are three major factors negatively associated with prior history of blood donation.\[[@ref19]\] Sebok *et al* (2007) reported disproportionately more women deferred in comparison to men.\[[@ref20]\] In a study from India, Parihar-Malhotra M *et al* reported males constituted 78% and female 22% of rejection.\[[@ref21]\]

In present study, the commonest reason of temporary deferral was hemoglobin level less than 12.5 gm/dl (78.3%) as per regulatory norms. After excluding other miscellaneous causes of temporary deferral, blood pressure was found as a second commonest reason of deferral. Approximately 41 (4.1%) donors deferred due to low blood pressure. Lim *et al* (1993); Halperin *et al* (1998); Sellors *et al* (2002); Rahman *et al* (2003); Sebok *et al* (2007) also reported low hemoglobin as a major reason of temporary deferral. The researchers observed the most common finding that disallows blood donation was unacceptable hematocrit level, which accounted for 60 percent of the total deferrals. On the other side Parihar-Malhotra M *et al* reported low hemoglobin as the largest cause of deferrals in female donors (61%) from western India. But in their study, they observed among total donors 34.5% of deferred donors had high blood pressure, 16.64% had low Hb \[[Table 4](#T4){ref-type="table"}\].
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Summary of donors
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In the present study, 31.2% donors returned for blood donation after a defined period of temporary deferral and out of them 270 (86.54%) were able to donate blood successfully. There was remarkable difference in terms of return for blood donation both in first time and repeat donors. A total of 2.88% of first time donors donated blood and 2.16% deferred again. In repeat donors, 36.23% donors donated blood on the second attempt and 4.98% donors deferred again. Total of 68.8% donors not responded to a retrieval call from blood center; in first time donors 94.95% and in repeat donors 58.78% had not responded. This observation correlated with the study by Custer *et al* (2004) which shows that the donor deferral has negative effect on the donor, especially more pronounce with first time donors. Repeat donors were regularly coming in contact with BTS and they used to respond in cases of emergency also. As well as motivation level was also high in repeat donors as compared to first time donors. That may be the reason why more number of repeat donors responded to a retrieval call. According to finding of this study, repeat but deferred donors can be more easily and in less span of time can be retrieved.

A study Maryland Zou *et al* (2005) at American Red Cross reported that 22.08% of temporarily deferred donors returned for blood donation over a span of 3 years.\[[@ref22]\] Reich *et al* (2006) from California observed total of 20.5% first time donors returned for donations. Custer *et al* (2007) from California also reported more repeat donors returned for blood donation.\[[@ref23]\] According to them depending on the deferral category, 14-31 percent of first time and 58 to 90 percent of repeat donors returned. The effects of deferral were more pronounced than expected, affecting both first time and repeat donors. Blumberg *et al* (1982) reported that 13% of deferred had granted full permission to donate after completion of deferral period.\[[@ref24]\] Halperin *et al* (1998) reported that non-deferred donors were 29% more likely than first time donors with short term deferral to return (80% vs. 62%). According to them non-deferred donors had donated 81% more whole blood units than deferred donors in the same period.

In Indian scenario, voluntary donation is always in shortage. Deferred donors are already motivated and easy to retrieve. If efforts are made on the retrieval of self motivated but deferred donors, blood bank can have good pool of safe blood donations. It is recommended from this study that temporarily deferred blood donors should be called for donation after completion of temporary deferral period to maintain voluntary blood donation in resource poor countries like India. Secondly, in India previously majority of the donors were replacement donors and as efforts towards voluntary donors are increasing, the impact of deferral was strong. So it is advisable to make efforts to retrieve this important source of safe donors. As majority donors have preferred MV session, by using replicates of MV, voluntary donations can be increased.

Conclusion {#sec1-5}
==========

Temporary deferral has a negative effect on retrieval, both in first time and repeat donors. Repeat donors were more receptive for blood donation after completion of deferral period and they responded promptly. In the evaluation of reasons of the re-deferral, hemoglobin was the prime reason in both first time and repeat donors. The effect of low hemoglobin was more pronounced in the repeat donors. The repeat donors are well motivated and they are more willing to donate blood regularly. It was observed that 31.2% deferred blood donors responded to call for blood donation and 36.23% repeat and 2.88% first time blood donors again could donate blood. Due to their repeated blood donation, their iron store may be low and it took long time to replenish their iron level. So it is the duty of BTS to provide them with good counseling and medical advice to build up their iron store. It is recommended to maintain safe donor pool from deferred blood donors who are already motivated and many a times are repeat blood donors. This donor pool could be an excellent source of voluntary blood donors for countries across the globe, especially for developing countries.
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